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Dighteen nired engineers were ariw;n5 uncanloyment
Celifornia in June 1964 M) How serious is this symoiom for the American
technical comzmrity? I thirk that it is sefe to say this is a warning.
Changes are occurring which, if properly understood and menaged, need not
have serious conscquences for most of us. In fact, for many these will e
times of danzerous opportunity.

compensation ir

There ic a crisis in the R&D community, but this is only one of
several upheavals, The United States 1s a1s0 involived in a number of
revolutions. These include reapportionment, civil rights and cybernation.
The legislative reapportiomment revoluticn Is of esmall interest to many.
The civil rights revolution is well publicized, The cybernation revoliutiol
is less well known. And there is a crisis in the R&D community with which
most of us are Tfeiliar., The fact that thise are all coming at the same

¢ an erae is ending--and o nev one beginning. Change wil

time indicates th
pose increasingly difficult problems to cur wic and political systems

Certainly all ci.izens need to be concerned abcut these revolutions.
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concentratlo“s of polltlcal powe_, moving wover rurthe o
centers. If prezent trends contimue, over 20 per cent of our nooulation S
will be living in urban centers by 1975. ilcet of the people living in O
urban centers are wiolly dependent upon jobs--woriking for others--for =

their livelihooc. This mekes jobs pretly Iuportent.
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A part of the civil rights revolution is of economic origin. A
minority greup Is i to hizher status jobs. It is less well
known that the impact of cybernation, the use of automatic machines in
conjunction with computers, is tending to eliminate many of the jobs,
(clericel, s.les, accounting, drafting and design ) to which this group is

laying cleixn,
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our economy toc proviie jobs is currently in question.
5 mi

; of
During <the e”lod 57 to 1963, private cenand was a relatively minor
source of new jobs§yPublic demand, mainly Irom state and local govermm
was a me 1 fewer jobs 1n places

or source Generally there are fewer znd
to find them.

The cvbernation revolution, use of autcmatic machines in conjunctl
with composers, is not stopping with the nrsduction phase of industrial
enterprice. It is moving into clerical, mildle *“qarement, design and
service Tunciions as well., I believe that reducing the human work cont

Tuncoion
of jobs is . omething of which the engineers an seientists of this coun
should be justly nroud Tt is one of the geoals o the afifluent soclely.

But, at the same time, let us all recognize thet what we are doing has
broad social, economic, and political Implicaticns. For example, cybernu..on
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The opinions expressed in this poper are t’ose of the euthor
and have not been officially endorsed by INASA or any other
agency of the Federal Government. .



eypear Lo remove Lome of the wesknesces of 15ze &.conurol Does
this foreshedow centralized economic mleanir~? In this conncction, of
more than pascing concern, is the USSR's hewvy investment pota in

n

cybernation research and in a multiplicily of computer centers for
planning and controlling their econozy. This progrem is sald to Lave
the same priority as the development of nuclear weapons.(%)

Incidenceal > advances in technology are having severe impacts on
our DOllulCal institutions. Shifts in power incident to technological
change cause consideravle frus*“aulo in Congress. TFor exemple, the
dlscu551on on the Communications Satellite Corporation created so much
turmoil that cloture was invoked in the Senatc for the first time in
35 years to limit debate and force a vote.

If we can understand the nature of the changes, the underlying
forces, and the DOSulollltAeS for the future, and if we can apply the
intelligence end initiative which helped us achieve our economy of plentiy,
we will be able tc shape an even betiter world. But of one thing you may
be sure; it will be a different world! Change is in the wind.

R&D has Tteen a major cause of change. Vhat
American R&D and whaet does this poriend for its future? TFor over 200 years
R&D has been growing &t an expornenticl rate of zboul 10% per year. At any
time during the past 200 ycars there were more scientlsts alive than in
all recorded history.

* has been happening to

En

You may be interested to know trhat a greal nany parameters assoclated
with R&D plot up nicely as straizht lines on semi-log graph peper. These
include the number of American men with scientific and technicel degrees,
the number of scientific journals, the nunber of men cited in editions

of American Men of Science, USSR's scientific journals, China's scientific
journals, operating energy of particle accelerators, and U.S. orbital
payload capability.

lany of our econcmic parameters ziso do so, although some of them
exhibit discontinuities. These generally reflect changes in economic
or polivical policies.

If the present long term trends of Gross Netional Product (CGIP) and
R&D expenditures contirnue, R&D will absorb the entire economy before
2000 A.D. This is improbable. Nore Tively is a cessation of this kind
£ growth., Our first American R&D crisis could be signalling a change
in trend, I think it dis.

The source of the crisis is clearly indicated in Teble I, This
shows that Federal R&D expenditures have risen substantielly over the
vast 30 years, both in absolute value and as a percentage of total
Tederal expenditures. If they continue to rise it will not be long
before everybody in Covernament will be in the R&D business., I am sure
trat this will not happen in the foreseeable future., But, in any case,
politics and national economics are clearly Lnuerbw1ned vlth R&D
menagemens,
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- TABIE I
. FZDOTRAL RESEARCH AFD DEVELOEIUT EXPENDITURES

AVD TOTAL TFEDERAL ZXPD
(% iiliions)

NDITURES

R&D as
AN A 4
¥ R&D TOLAL % total

1920 ol 3,000 0.8

S0 69 9,200 0.8
1950 1,100 39,500 2.8
1960 7,700 76,500 10.0
196k (est) 15,000 98,800 15.0

Sirce Congress is showing a growing reluctance to increase Federal
support, whe prospects for future growth of the American RGD cormuniily

b

will depend rainly on the willingness and ability of other sectors of

the econory to provide the necessary funds, There are past trends angd
recognizeble fulture needs which clearly indicate that the R&D community
will continue to grow. Dut is it likely that past, rapid exponential
growth trends will continue? The crucicl guestion is: Will privete
industry & greeter share of the swwport of our natlonal R&D
effort? of the problem is indicated in Table II:

FEDERAL RESEARCH AND DEVITOER.ZU
AND TOTAL RESEARCH AND 22V ICC

PINDITURES

‘T?
o Total R&D Tedertl R&D % to

1930 166 oL 1L
1010 3L5 69 20
1950 2,900 1,100 35
1942 12,700 7,700 &8
1654 (est) 20,000 15,000 75

“ere are a number of reasons Tfor expecting a lowering of the g
rate of the R%D community: There is evidence thal the supply of peo:

DLe
cepeble of becoming scientists and engineers is limited and that we are
coming close to full utilization of this supply; it is obvious that total
costc of ReD invesiments have been rising and there are indications thatl
returic on RED investments have been diminishing; there is a possibility
ch ..« capital required to exploit R&D results may be e limitation at

_evels of R&D support.

ot everyone is intellectuslly or cmoticaelly fitted to be a
S “neer or bechnician. Scue peovnle want to be trial lewyers,
some went to be salesmen, some weni tO be managers--Messrs Johnson and
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cly, thers L. come-

in the Toru of ventur apit ‘ y it this.
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thine likze 03 billion oI 7 To industry from depreciation,
profit after texes, oy T ‘ons end the like. &63 billion

is about lOJ of the GNP n “ne lw vwnich industry 1is

said to be luvesting in

sesuming that all this is true, whet isthe shape of things to come?
IT R%D follows the same S-cghaped growi:h curve as most living things and
a greai many cconomic factors, uhe possibilities are precty clear
Eyvonertlal growth will fall away to linear fcr n

rate of growih will decline, exnonop tielly, unii eached.
Cyou buy nothesis, sometling zore can be said. The veriod

from ernd oI g tial growin to the end of linear growin is

approxinately & times the doubling period in the exponential growih

phase, This means that the fubture trend of R&D support for the next

€0 years mey Le established in this generation.

s to meturity cannot help put change the menagenent ol
he © e . During exvponentisl growdh, sroviding for this growth
' is necessary for nmenggemenss to build up an inventory
ia) and to plan Zor Cinuall vanding facilities

iel growth ends,

vo vililization of existing
will ccase to be an effective
will become a nore comm

e 23 an integral part of the

n

guesticn, =D will have to take ite

ecornory as roturns on RD investment ¢iminish and investments to achieve
new brezkthroughs increase. The incident changes, or crisis, will have
T ching impacts particularly on sci e:u;uts, epﬁipeers and R&D

a trators. The future of our counsry will depend on how well these

0T course, everyone is interested mainly in his own welfare, What
of the cecurity of your jobs as members of mansgements and research
organizations in the aerospace industry? Two importent components of
any calculations of the future of this indusiry are the prospects for
DOD and HASA,

After speaking with usually rees in Washington, I
come awey with the impression that S d to stop defl nding
ourselves, Ignoring the 1960-168k Kennedy hump, the most likely trend
in %otal DOD expenditures is level + 5% into the foreseeable Tuture.

OFf course this is based on planning figures which are pretiy tentatilve
as they approach 1970. The basic assuzption is for no substantiel change
in ke international climate. The probebility is high, but the coniidence

factor is low.

Tonzerou.
develorments ig
Defense spena1:; znd R&D support.
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- A drastic lucosening of internetional tensions Loqu couse a substantial
drop in total Ielcnse expenditures, but over a perilod oi years And, even
» this case, military R&D would remeln !
T a.real disarmement pact were consunmeted, the inspection recuire-

ments are likely to nrovide work for a wnole new 1nausury.

In the he value of itory prime contracts has
- o - o s
increased by < rorn the level of 523.7 billion in FY ©O.
Prelininery ok ind;cate o tobtol of $29 billion, within

EN

By 1"
$600 million of the FY &3 os the FY 62 total,
Chls reilects t c T e

umo) to eliminale ce T

-

our nuclear and non-nuclear forces.

tem develovment
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There dis a noticegble dowatre
effort vhich may not be cvgntero‘
and/or other systaas. 7 a
research, esrly and late develOQHepu, 17111 Lo cuite verisble in €
prograne over s next few years. TCD support of RED is likely
to be steadicr than its overall expenditures,

As Tor [TABA, the prospects are

meteoric rise of the past few yeers hos ralicld, end barring pre 1y
unforescein events, NASA will rrobably grow, wutl much more slowly.

b ha g s A [ P IR
be Cipe in total rederadl
+ I

e up;o:* of RXD but the lonﬁ SoTm
prospect ceens to lie between a relativ <

tant level of

support and o slow growth vperhaps ull eralleling growth of the
GNP, Iovever, —lease take careful note e areas of Govermment
interest are l;kbly to shift markedly es time goes Dy.

© hoth DOD and NASA in-house leboretories will provebly
be st in the future. In 196k DOD's $7.2 pillion total ROTLE
was &istri %UQQ\ between industry, Govermment leboratories and non-profit

.
anicetions in the approximete ratios: 57:25

00 2
a 25:8. : 128A's distribution
in promulsion was more heavily weighted in 5

i
avor of industry: Oh:

H) .

4 mejor edventage of research by in-house leboratories is that it
provides e nucleus of expert talent ce pable of judging the merit of 2D

and production provosals, and adminlstering rmul*ylr contracts., Th

Bell report recormendel that the in-house lcboratories be Lmmroved an

strensthened--made attractive to high caliber talent. DORLE's Dr. Erown
is irz_oementing these recommendations, NASA will continue to empnasize

rewing of ite in-house laboratories.

Recently incregsed Covernment salaries ceem likely <o counterbalance
the differentials which have in the past caused loss of experienced
Civil Service personnel to industry. This will & nelp the up-grading
process.



<o B0 be President., There is some limit to the nwrber of

no rove the capzeity to handle ReD work. Ancg not all of these

have the inclination and opportunity to enter the LleLd

fecording to Dr. Derek fdﬂxmg we are approaeching a maxi
of cur intellect &al lite which will prevent much more econ cal exmnension
ouwr investrments in science., He assumes that we will continue to tnder-
1 wonen, and that the proportion of intellectusl elite who elcce
in science will not change rmuch. I you buy his judgement that
Gencral Classification Teost ucore of 130 ig the cut-off point

1

RD work, then only sbout T of our total lebor TForce is cecpeble
T productive in this field. The facts that engineers and nhysical
scientists now comprise oyer 2t of our lebor force, and H&D sclentists
and engineers almost 593 ndicates that we mey be close to a limit.
{Eoveve +this does not mean thabt we should stop producing engineers.

49

had
=
4s T will show later, there are reasons for educalting as many engineers
enc scientiste as we can.)

T4 would be herd to prove beyond any zhedow of a doubt that RLD is
Py J
T less duct But i s

p - is cormon sense to believe
& rational RZD expenditures should be
cmen

o] cer =
ain indicator of »r o_Lta 11ity of L&D 1 tments, if product obsolescence
is high, vhich is the case in our economy. Since R&D expenditures have
been increcsing at a higher rate thon GNP Tor over L0 ye ar°J the indication
s that RZD investments are encounter

ing éiminishing retur But there
otrer than purely economic reeasons _o“ RE&D 1nvestmenus-—hab¢onal
n

~
and increasing life span bein

ing profitability of additional R&GD investnments may Te
creasing cost of 2D ver orofessional technical men-year.

of course, includes a number of elements, For example salaries
increased, but these do not seen out of line with wage rates con-
ring the relatively heavy investuzants professionals meke in Their

cducation., (However, it is true that many of the aerospace 1naastrj‘°
lOﬁ of the technical labor force do have pretty high saleries. )(
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. Price infers that the total nurber of
the square of the number of outstanding scientics
r. William Farrington recently showed tha

DO 3 e FE TN ;
C& R&ED incCreases as The squsre of the nux
~1 I

v ow
(K¢
H .
ct v
e

,
©
ct

s
i
[0]
¥

ﬂ
-
3
3
o
0,
o)
= o
<«

tics and physical scilen ces VT el
expands, less capable people are drawn in an
ends, on the average, uO drop off. DPerhaps we are beg
measure of productivity in R&D. So fer as I know, nobody

:3
o
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to neea a
a good one.

Tational R&D expenditures of 3% of GIP don't look as urmenegeable
as 15% of the Federal budget. Why doesn’t indu vury teke on more of tneéﬂ
WOaa After all it is claimed that returns on R&D investments are high
keys to this enigma mey be the avellability of venture capital and
£

the courage to invest.
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VWith the overell view In mind, let

“ol’AVL:* Tle esteblisiment oI
suppors of roc..et propulsion RED effcrs
- - A - -

which, in ¥Y o5 is still continuing., The
under thoe Space Act for our peaceful exnl
the DCD —ivh the underlying technolomy f
has proverly asswicd a major role in deve

=
P PR o~ - PR AV o i
necessary for our rational space efTort.

f)

7o accomnlicsh This ITASA ewxmanded 1Tz besic NACA rucleus, relying
heavily on DOD coteabd ources, I o] g Tew: tThe Arug
u_OV ced tﬁe Von Ira adstone znd Jupiter missiles and Tacilitiles
at he A = a 4t i Lo
mib ips r 1
op the services a
managers To Ialc gcnievenents .

t, in relation To our principal competitor, we have
bee , & major portion resources have been
aevot ©o velorment of space Loosts Recent history indicates
that has been well spent. ic cperational success
of wrogren is the evidence, itk guarded optimism, we feel
That we oy hooe stolen a march on the ULsR. .

vhilcn ain aqvantees over the

Faray - has)

e o . 1A e A e ~e s + ER .
et progrem, offers some insurence ageinst a Soviets propuls

“fs current Genini and Apollo Programs suvnort a tremendous

I promulclon systen develorment effort, This dincludes work on
ne larzest liguid engine in the free world, the J-2, our
i able ciystems Tor tne Anollo com

tems for the LI descent and ascent stages, bmaLl

0 nydresen

gervice modulcs, sys 1
reaction and orbital attitude control motors Tor spacecraft and ullage

5J
or Saturn. About 10 of these are in the 25 to 100 pound

The Tact that our efforts to catch up with the USSR have met with
some success, although we certainly cennot duplicate all oi their
ackhlevenents as yet, has given us a chance to take stock and peer into
the Iuture. The results of tihis stock teking, barring unioreseen events,
indicate that we will be over a hump in propulsion by the end of TY 66.
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5
Ty this time we hope to have completed dCVClOﬁ“eQu of propulsion systens
g% lo s

Tor Seturn boogters and Cemini and Avol

uonO“"eQ propulsion
and TY TO However, there
_T‘

means that the dollars availisb
RZD irto a aowpcreﬁd between TY 66
ere L .ztors which could eliminzte t
inclu &pproval ot applications for the

nis po*‘c‘”"v“T din. These

~
1-1 engzine, nrew missions Tor
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DCD and iS4 vnronulsion RID in 158L was approximately
distributed ez shown in Teble ITXI. It is likel y tﬂat both agencies will
SUppory increcsing erfort in the eariler nhases of the procecs at the
expence of enzireering and systiem develosnuent for the next ocveral years.
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» - In an overall sense, it appears that the total of DOD and NASA support
of propulsion R&D is likely to shift toward fundamental and applied research
and awvay from engineering and system development because new technoleogy

is needed for future systems. This effort will be mainly in chemical
propulsion as we approach 1970, At this reading a downtrend seems probable
between now and FY 70 unless somebody is &ble to sell something new and
enticing.

Beyond this 5-10 year period, R&D on chemical propulsion is likely
to give way to more intensive R&D on nuclear systems. These developments
will be more expensive than chemical propulsion developments. New skills
and new facilities will be needed in these new fields. Obsolescence of
existing industry-owned facilities and personnel may become a heavy
burden in some cases.

Electric propulsion systems are in a different category. While
there is a possible near term application for staebilization of spacecraft
in orbit for longer than one year, manned interplanetary travel applica-
tions are still years away.

The change from relatively rapidly increasing Govermment support of
R&D to a relatively constant level of support will end a "way of life’
for the aerospace industry unless the industry can generate other sources
of business. While there is no reason for hysteria or panic, there is
good rezson for concern.

The runout of Polaris and Minuteman developments compound the
problem for some companies in the short run. Over the longer term,
however, many firms and many, many key employees will have to be redirected--
reoriented. Some companies which are large now may have to grow smaller,
merge or sell out. Some highly trained high status people may have to be
retrained for lower paying Jjobs while shortages for even more highly
trained people develop. These changes, these company and personal crises,
will burden and challenge local communities., The Federal Government will
have to give more attention to easing these local burdens by improving
its own planning and management of change., It is already moving towards
this objective with DOD and Disarmament Agency studies.

Those companies which intend to exploit their knowledge of Government
contract work will have to be flexible and resourceful. As previously
mentioned, Federal emphasis will shift between areas of interest. Support
will probably move toward public service programs. For example,

Dr. Holloman's Department of Commerce civilian technology effort is
starting in a small way and is likely to grow bigger. The communications
satellite effort--cooperative between industry anl Govermment--is growing.
Similar Govermment-private industry joint ventures are likely in the
future. Then there is the water desalinization program which seems to

be going international, and assistance to the underdeveloped nations of
the world. This last is likely to emerge as a major new area of R&D.
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State and local Governments are also coming into the R&D business.
They are interested in highway systems, mass transportation facilities,
gutometion and cybernation of their own activities, etec.

Of course, there is always the opportunity to use the backloeg of
advanced technology and the skills already in the aerospace industry for
commerical purposes, for example, to obsolete existing aircraft. It is
my understanding that a meeting sponsored by the Air Force Associeation
will discuss this very subject in the near future. Trips to Europe for
$50 by 1975 seem well within reach via applications of advanced technology
to commercial airliners, according to some. If this is so, a substantial
aircraft market could develop for those who have the rescurces to invest,

Now what are the prospects for individual scientists and engineers?

The market for scientists and engineers appears to respond to
classical economic forces. As sglaries go up, companies use fewer
scientists and engineers on a given job. In the short run, the supply
is inelastic because of the long lead time for production except that
there is a relatively easy movement into and out of R&D,

Several forecasts of shortages and gluts have been made since
World War II. DNo serious shortages or gluts occurred. This indicates
that the market has a high elasticity--that is the demand increases
relatively rapidly as salary levels decline and vice versa. Conseguently,
even if there is some unemployment among scientists and engineers as a
result of a down-trend in defense spending, this is not likely to last
very long unless accompanied by a substantial change in trends for the
rest of the economy.

Recent reports cast such large increases in requirements,
between 1960 and 19707 That, in the unlikely event that the aerospace
industry disappeared, its scientists and engineers should still be able
to find positions in other parts of the economy in a reasonable time.
After all, less than 10% of the technical labor force works in this
industry. Again, there is no cause for panic, but there is reason, I
feel, to develop interest in the country's employment policy.

The fact that the level of Federal R&D spending triggered our first
crisis mainly in the aerospace industry is not materially important. The
prognosis is for more crises to follow as industry reaches the limit of
its human resources. What is important is to lessen the impact of this
and succeeding crises on the individuals, companies, communities, and
states and to protect the future of the nation.

Taking & very long view of the future, it seems clear that American
industry will be operating in an increasingly competitive world.

As you know, this country has been a net importer of raw materials
for years. Our dependence on foreign sources will increase although
this is relatively small dollarwise now. Therefore, we will have to



become more dependent on trade, and tariff barriers will be less useful
to .us..

We are already meeting severe competition in domestic and foreign
markets from our friends in Western Europe, Japan, and Hong Kong. As
the USSR increases its GNP, it will enter the international lists. It
is reasonable to believe that the USSR will use its productive capacity
as an instrument of national policy. Economic warfare in the form, not
of embargoes or tariffs, but of competitive pressures is not outside the
realm of possibility. With the Soviet Govermment artificially control-
ling prices, this might be difficult for our private industry to handle.

During the past two decades we have encouraged economic development
of Europe and the formation of the Furopean cormon merket. The latter
has increased demand sufficiently to permit European manufacturers to
teke advantage of economies of scale. They are becoming mass producers
of finished goods and are beginning to exert pressure on domestic
industries, Many of these have come to the tariff commission for pro-
tection. But tariffs and voluntary export restrictions are not satis-
factory long term answers to competitive pressures. These pressures
will ultimately force American businessmen to become more innovative
and alert. After all, if the free enterprise system is as good as we
say it is, our businessmen should be able to respond to challenges of
international competition with new products and more efficlent processes.
This need for innovation and efficiency could represent a source of new
business for the advanced technology companies, In fact Aerojet General's
Atlantic Division appears to be trying to exploit just this kind of
opportunity.

In such a competitive world, efficient production machinery, a high
guality labor force, and an effective R&D community will be priceless
" assets, The first two for effective production, the third to insure low
cost production processes and new products.

Presently, we are well ahead of our most unfriendly competitor,
the USSR, in our productive cgpacity, but there is some evidence that
we may not be far sghead of him in quality of labor force and size of
R&D community. The clear implication is that we had better preserve
and enhance our stock of scientists and engineers or risk falling behind
in what promises to be a deadly race--per Nikita Khruschev.

The Soviet Union is producing college trained engineers at far
higher rahtes than we are. In 1962 they duced 123,000 college trained
engineergﬁxhile we produced sbout 35,000¥N They also produced 31,000
agricultural specialists and 18,000 natural scientists, while we pro-
duced about 31,000 scientists. The quality of their engineers may be
lower than ours, but some of them must be reasonably good judging from
Soviet exploits in nuclear technology, missiles and space.

O0f course heavy internal demands for their trained people will exist
for some years. They plan very large investments in physical plant,
development of agricultrual output and natural resources. They just
naturally need more engineers than we do at this time. They started



from pretty far behind. However, what are the implications for the

ture of a larger supply and increesing production rates in relation
to our smaller supply and possibly decreasing production rates? What
is likely to be our position when, as and if, the USSR matches our per
capita GNP with a higher quality kbor force and a larger R&D community?

The challenge of our time is to manage our economy of abundance
effectively. This means, among other things, preventing starvation in
the midst of plenty and providing adequate opportunities for all to
parteke in the benefits of our technologically generated progress and
to provide for its preservation. '

The traditional ability of the market place to distribute the (hﬁ)
products of our economy in a wage based society is being questioned.
It is hard to justify unemployment rates of 5% when many Western
European countries are able to keep a larger proportion of their total
populations employed with less than 3% out of work. You members of
management and the American R&D community have a responsibility for what
is happening. If you do not accept this challenge and make contributions
to the solutions of the difficult solial, political, and economic problems
now facing the country, you may soon find yourselves, by default, opera-
ting in an enviromment which i1s not to your liking.

Of peculiar importance to you here today is the issue of whether
or not we should have a highly centrallized direction of the bulk of
our R&D activities, We have this now. If you believe we need a change,
you should be thinking about how the alternatives might be made to work.
And you should be making your thoughts known to your elected representa-
tives.

A forum for your views on subjects of this kind is being provided
by Senate Bill S.2623, introduced by Senator Philip A. Hart, which
establishes a National Commission on Automation and Technological
Progress. The purpose of this commission is to evaluate the impact of
technological change on the nation, define unmet needs in our society,
identify means for channeling new technologies in promising directions
and recommend actions to be taken by the Federal Government. You
should interest yourselves in the work of this commission.

The basic strategy for prospering amidst rapid technological change
1s the same for both the individual and the company; prevent technological

obsolescence and retain mobility.

t is becoming necessary for most scientists and engineers to
avoid being narrow specialists. The dinosaurs are said to have become
extinet because they couldn’t adapt. Some say we should be spending
20% of our day training ourselves for our next jobs; others that we
should concentrate on improving our proficiency on our present jobs,
In either case there is a premium on avoiding obsolescence., In this
connection a recent investigation indicates that there are advantages
to both the company and to himself when a scientist or engineer
broadens his activities{/3



L

10.

11.

13.

Scientists, Engineers and Technicians in the 1960's,
National Science Foundation, NSF 63-34, U.S. Govermment

 Printing Office, 1964

"Private Communication”, Dr. J. P. Kozlowski, National
Science Foundation, August 1964 °

"Politics and Technology", Edward T. Chase, Yale Review,
March 1963 -

"Diversity in Research", D. C, Pelz and F. M. Andrews,
International Science and Technology, July 1964




Companies will have to use considerable initiative and be willing
to accept large risks to stay on the crest of economic waves of the
future., Their mansgements will probebly have to be retrained from
time to time for new specialties., Those who want to market technical
progress to Uncle Sam will have to maintain a stock of continually
changing scarce resources and redirect their efforts from time to
time towards new and different kinds of problem solving. And don't
expect Sam to start you off and eliminate all your difficulties by
writing checks. ’

Communities will have to do more to help their citizens adapt to
change. More schools and teachers and teaching equipment will be
required to handle the job of preparing youngsters entering the labor
force, and to retrain older workers who need new skills. Thus, a
reduction in Federal tax rates is likely to be accompanied by increases
in state and local taxes.

You gentlemen here todey will help to shape the future of our

country for the next hundred years. God grant you the wisdom to know
how, and the courege to do it well!
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